Cell-cycle regulatory sequences in a hamster histone promoter and their interactions with cellular factors.
Knowledge of how genes are regulated during the cell cycle is essential for understanding the process of cell growth on a molecular level. Numerous studies have established that, as mammalian cells go through the cell cycle, histone mRNA levels change, the largest amount being produced in the S phase. Both transcriptional and post-transcriptional mechanisms are responsible for this regulation and it has recently been demonstrated that nucleotide sequences in both the 5' and 3' termini of the histone gene are involved. From deletion analysis of a hamster H3.2 fusion gene, we report here that the crucial control signals for both cell-cycle regulation and high level expression in vivo are contained in a 32-nucleotide (nt) region about 150 nt upstream of the TATA sequence and do not require any histone protein coding sequence. By comparison, the promoter of the herpes simplex virus (HSV) thymidine kinase gene is serum-stimulated but not cell-cycle regulated. The cell-cycle control exerted by the histone DNA regulatory element acts at the transcriptional level, as the rate of transcription is stimulated during the DNA synthetic phase of the cell cycle. Using DNA-protein mobility shift experiments, we demonstrate the existence of high affinity cellular factors interacting with the histone H3.2 promoter sequence. The concentration of the protein-DNA complexes shows cell-cycle variation, particularly during the transition from late G1 to the DNA synthesis phase. These data provide evidence for in vivo interactions between the cell-cycle transcriptional regulatory factors and the cis-acting DNA domain.